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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

J'SStO BE SOLVED- To provide an electrostatic charge image developing toner excellent in fixing property, 

SOLUTION:^ specified cyclic olefin polymer is used as the binder resin for the electrostatic charge image 
developing toner. 
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[Claim 1] An electrostatic charge image development toner consisting of at 
least a binder resin, and a coloring matter, characterized by that the binder 
resin is at least one cyclic olefin-base polymer selected from the group 
consisting of the following (A), (B), (C), and (D): 
(A) polymers of vinyl alicyclic hydrocarbon-base compounds, or 
copolymers of the compounds with copolymerizable monomers, (B) 
polymers obtained by hydrogenating at least 30% of aromatic rings in 
polymers of vinyl aromatic hydrocarbon-base compounds, or copolymers 
obtained by hydrogenating at least 30% of aromatic rings in copolymers of 
the compounds and monomers copolymerizable therewith, and (C) 
polymers of monocyclic cyclomonoolefin-base compounds, or copolymers 
of the compounds and monomers copolymerizable therewith, and (D) 
hydrogenated polymers of monocyclic cyclo-conjugated diene-base 
compounds, or hydrogenated copolymers of the compounds and monomers 
copolymerizable therewith. 

[Claim 2] The electrostatic charge image development toner as claimed in 
claim 1, characterized by that the cyclic olefin-base polymers each of them 
contains at least one functional group selected from carboxyl group, 
hydroxyl group, and amino group. 

[0006] 

[Embodiment of the Invention] In the following, the present invention will 
be described in more detail. An electrostatic charge image development 
toner according to the present invention is a toner consisting of at least a 
binder resin, and a coloring matter. The toner contains specified cyclic 



olefin-base polymers as the binder resin. An example of such polymers 
includes at least one cyclic olefin-base polymer selected from the group 
consisting of the following (A), (B), (C), and (D): 
(A) polymers of vinyl alicyclic hydrocarbon-base compounds, or 
copolymers of the compounds with copolymerizable monomers, (B) 
polymers obtained by hydrogenating at least 30% of aromatic rings in 
polymers of vinyl aromatic hydrocarbon-base compounds, or copolymers 
obtained by hydrogenating at least 30% of aromatic rings in copolymers of 
the compounds and monomers copolymerizable therewith, and (C) 
polymers of monocyclic cyclomonoolefin-base compounds, or copolymers 
of the compounds and monomers copolymerizable therewith, and (D) 
hydrogenated polymers of monocyclic cyclo-conjugated diene-base 
compounds, or hydrogenated copolymers of the compounds and monomers 
copolymerizable therewith. 

[0007] Vinyl alicyclic hydrocarbon-base (co)polymers (A): 
Vinyl alicyclic hydrocarbon-base compounds being monomers of the vinyl 
alicyclic hydrocarbon-base (co)polymers (A) means compounds each 
having a structure wherein a monocyclic cycloalkyl group, an 
alkyl-substituted cycloalkyl group, cycloalkenyl group or an 
alkyl-substituted cycloalkenyl group is combined with a vinyl group or 
a-alkyl-substituted vinyl group. 

[0008] An example of such compounds as described above includes 
vinylcyclobutane, vinylcyclopentane, vinylcyclohexane, vinylcycloheptane, 
vinylcyclooctane, compounds obtained by substituting an alkyl group such 
as methyl, ethyl, and propyl for a vinyl group at a-position of these 



compounds and the like compounds. Furthermore, an example of the 

compounds as described above includes also vinylcyclohexene derivatives 

such as 4-vinylcyclohexene, 4-isopropenylhexene, 

1 -methy 1-4-viny lcyclohexene, 1 -methy 1-4-isopropenylcyclohexene, and 

2-methyl-4-isopropenylhexene. 

[0009] The above-described compounds may be polymerized alone, or may 
be copolymerized in a combination of two or more of the compounds. 
Moreover, other monomers copolymerizable with the above-described 
compounds may be copolymerized in a combination of them so far as it 
does not depart from the subject matter of the present invention. 
[0010] An example of the other monomers copolymerizable with vinyl 
alicyclic hydrocarbon-base compounds includes a-olefins having three or 
more carbon atoms such as propylene, and butene; conjugated dienes such 
as butadiene, and isoprene; non-conjugated dienes such as ethylidene 
norbornene; acrylonitrile; acrylic acid; methacrylic acid; maleic anhydride; 
acrylic esters, methacrylic esters, maleimide; vinyl acetate; vinyl chloride 
and the like. Among others, preferable is to use an a-olefin, and 
particularly it is preferred to combine the a-olefin with a monomer such as 
propylene, and butene, since it results in flexibility and impact resistance. 
It is desirable to use other monomers copolymerizable with such vinyl 
alicyclic hydrocarbon-base compounds in a ratio of 0 to 95 mol%, and 
more preferable is 0 to 90 mol% with respect to a total amount of the 
monomer. 

[0011] A polymerization method for obtaining vinyl alicyclic 
hydrocarbon-base (co)polymers (A) is not specifically limited, but 



well-known methods of polymerization such as radical polymerization, 
coordination anionic polymerization (Ziegler polymerization) cationic 
polymerization, and anionic polymerization are applicable. 
[0012] Vinyl aromatic hydrocarbon-base (co)polymer (B) 
Vinyl aromatic hydrocarbon-base compounds as monomers of the vinyl 
aromatic hydrocarbon-base (co)polymers (B) are compounds wherein an 
aromatic hydrocarbon substituent is combined with vinyl group or 
a-alkyl-substituted vinyl group. 

[0013] An example of such compounds as described above includes styrene, 
a-methylstyrene, a-ethylstyrene, a-propylstyrene, a-isopropylstyrene, 
a-t-butylstyrene, 2-methylstyrene, 3-methylstyrene, 4-methylstyrene, 
2,4-diisopropylstyrene, 2,4-dimethylstyrene, 4-t-butylstyrene, 
5-t-butyl-2-methylstyrene, monochlorostyrene, dichlorostyrene, 
monofluorostyrene, 4-phenylstyrene, vinylnaphthalene, vinylanthracene 
and the like. 

[0014] The above-described compounds may be polymerized alone, or 
copolymerized in a combination of two or more of them. Moreover, other 
monomers copolymerizable with the above-described compounds may be 
copolymerized in a combination of them so far as it does not depart from 
the subject matter of the present invention. 

[0015] An example of the other monomers copolymerizable with vinyl 
alicyclic hydrocarbon-base compounds includes a-olefins having three or 
more carbon atoms such as propylene, and butene; conjugated dienes such 
as butadiene, and isoprene; non-conjugated dienes such as ethylidene 
norbornene; acrylonitrile; acrylic acid; methacrylic acid; maleic anhydride; 



acrylic esters, methacrylic esters, maleimide; vinyl acetate; vinyl chloride 
and the like. Among others, preferable is to use an a-olefin, and 
particularly it is preferred to combine the a-olefin with a monomer such as 
propylene, and butene, since it results in flexibility and impact resistance. 
[0017] It is desirable to use other monomers copolymerizable with such 
vinyl alicyclic hydrocarbon-base compounds in a ratio of 0 to 95 mol%, 
and more preferable is 0 to 90 mol% with respect to a total amount of the 
monomer. As its polymerization method, the same methods as that of the 
above-described polymers (A) are applicable. 

[0017] When an aromatic ring(s) is (are) hydrogenated in the polymers thus 
obtained in accordance with a well-known method to obtain a desirable 
vinyl aromatic hydrocarbon-base (co)polymers (B). Conventional 
well-known methods are applicable as a manner for hydrogenation. An 
example of them includes those described, for example, in Japanese Patent 
Laid-open Application No. Hei 7-247321, US Patent No. 5,612,422 and the 
like. A ratio of hydrogenation of aromatic rings in a polymer (measured 
by NMR) is 30% or more, preferably 60% or more, and more preferable is 
90% or more. 

[0018] Monocyclic cyclomonoolefin-base (co)polymers (C) 
Monocyclic cyclomonoolefin-base compounds being monomers of the 
monocyclic cyclomonoolefin-base polymers (C) mean a monocyclic 
cyclomonoolefin which may contain a substituent, and an example thereof 
includes cyclobutene, cyclopentene, cyclohexene, cyclooctene and the like. 
[0019] The above-described compounds may be polymerized alone, or 
copolymerized in a combination of two or more of them. Moreover, other 



monomers copolymerizable with the above-described compounds may be 
copolymerized in a combination of them so far as it does not depart from 
the subject matter of the present invention. 

[0020] An example of the other monomers copolymerizable with 
monocyclic cyclomonoolefin-base compounds includes ethylene, 
propylene, and butene; conjugated dienes such as butadiene, and isoprene; 
non-conjugated dienes such as ethylidene norbornene; acrylonitrile; acrylic 
acid; methacrylic acid; maleic anhydride; acrylic esters, methacrylic esters, 
maleimide; vinyl acetate; vinyl chloride and the like. It is desirable to use 
other monomers copolymerizable with such monocyclic 
cyclomonoolefin-base compounds in a ratio of 0 to 95 mol%, and more 
preferable is 0 to 90 mol% with respect to a total amount of the monomer. 
[0021] A polymerization method for obtaining the monocyclic 
cyclomonoolefin-base (co)polymers (C) is not specifically limited, but a 
well-known method of addition polymerization for monomers containing 
cyclic monoolefin-base compounds can be used. 
[0022] Monocyclic cyclo-conjugated diene-base (co)polymers (D) 
Monocyclic cyclo-conjugated diene-base compounds as monomers for the 
monocyclic cyclo-conjugated diene-base (co)polymers (D) are monocyclic 
cyclo-conjugated dienes each of which may contain a substituent, and an 
example of them includes cyclopentadiene, cyclohexadiene, 
cycloheptadiene, cyclooctadiene and the like. 

[0023] The above-described compounds may be polymerized alone, or 
copolymerized in a combination of two or more of them. Moreover, other 
monomers copolymerizable with the above-described compounds may be 




copolymerized in a combination of them so far as it does not depart from 
the subject matter of the present invention. 

[0024] An example of the other monomers copolymerizable with 
monocyclic cyclo-conjugated diene-base compounds includes ethylene, 
propylene, and butene; conjugated dienes such as butadiene, and isoprene; 
non-conjugated dienes such as ethylidene norbornene; acrylonitrile; acrylic 
acid; methacrylic acid; maleic anhydride; acrylic esters, methacrylic esters, 
maleimide; vinyl acetate; vinyl chloride and the like. It is desirable to use 
other monomers copolymerizable with such monocyclic cyclo-conjugated 
diene-base compounds in a ratio of 0 to 95 mol%, and more preferable is 0 
to 90 mol% with respect to a total amount of the monomer. 
[0025] A polymerization method is not specifically limited, but a 
well-known method of addition polymerization for monomers containing 
cyclic conjugated diene-base compounds can be used. 
[0026] When the polymers thus obtained are subjected to hydrogenation in 
accordance with a well-known method, desirable monocyclic 
cyclo-conjugated diene-base (co)polymers (D) can be obtained. 
Specifically, for example, polycyclohexadiene and hydrogenated products 
thereof may be obtained in accordance with a method disclosed in Japanese 
Patent Laid-open No. Hei 11-106571. It is desirable that a ratio of 
hydrogenation (measured by NMR) of double bonds in hydrocarbon rings 
contained in a (co)polymer is 30% or more, preferably 60% or more, and 
more preferably 90% or more. 

[0027] A weight-average molecular weight (Mw) of the above-described 
cyclic olefin-base polymers (A) to (D) used in the present invention 



measured by gel permeation chromatography (GPC) is 5,000 to 1,000,000, 
preferably 10,000 to 500,000, and more preferably 15,000 to 300,000 in 
polystyrene molecular weight conversion; a molecular weight distribution 
(Mw/Mn; wherein Mn is a number-average molecular weight measured by 
GPC.) is 5.0 or less, preferably 3.0 or less, and more preferably 2.0 or less; 
and a glass transition temperature (Tg: measured by DSC) is within a range 
of from 50 to 200°C, preferably from 60 to 180°C, and more preferably 
from 70 to 150°C. 

[0030] To the cyclic olefin-base polymers (A) to (D) used in the present 
invention, other resins, and additives may be incorporated where necessary 
so far as the objects of the present invention are not damaged. Examples 
of such resins and additives as described above include rubber components, 
other resin components, petroleum resins, waxes, heat stabilizers, 
weathering agents, light stabilizers, antistatic agents, slip agents, 
anti-blocking agents, anti-fogging agents, nucleating agents, lubricants; 
dyes, pigments, natural oils, synthetic oils, and waxes each absorbing only 
light having a specific wavelength; or fillers having transmittive property. 
[0031] In the case when a cyclic olefin-base polymer according to the 
present invention is used as a binder resin, although a cyclic olefin-base 
polymer selected from the above-described polymers (A) to (D) may be 
used alone, it is more preferred that a polymer having a low molecular 
weight is blended with another polymer having a high molecular weight. 
An example of such low molecular weight polymer includes the one a 
weight-average molecular weight of which is within a range of from 1000 




to 30,000, and preferably from 4,000 to 20,000; and an intrinsic viscosity 
[r\] measured in decalin at 135°C is lower than 0.25 dl/g, while a high 
molecular weight polymer a weight-average molecular weight of which is 
within a range of 30,000 or more, and preferably from 30,000 to 500,000, 
and an intrinsic viscosity [r\] is 0.25 dl/g or more. 

[0032] The above-described high molecular weight polymer gives viscosity 
to a toner, whereby effects for preventing offset, and adhesiveness with 
respect to a copy base material such as a paper, and a film are elevated. 
On one hand, a low molecular weight polymer elevates melt fluidity of a 
toner, so that it satisfies toner characteristics requiring instant melting and 
coagulating behavior. However, it is to be noted that when an amount of 
the high molecular weight polymer used is 50% or more, homogeneous 
kneadability decreases extremely, whereby toner performance is adversely 
affected. In other words, a picture image of high-quality, i.e. exhibiting 
high fixation strength, being excellent in thermal responsibility, and being 
clear cannot be obtained. 

[0038] Furthermore, heretofore well-known materials such as nigrosine 
dyes, fatty acid-modified nigrosine dyes, metal-containing nigrosine dyes, 
metal-containing fatty acid-modified nigrosine dyes, chromium complexes 
of 3,5-di-tert-butylsalicylic acid, quaternary ammonium salts, 
triphenylmethane dyes, and azochromium complexes may be used as a ~ 
charge control agent. 



[0043] 

[Examples] In the following, the present invention will be more specifically 
described in conjunction with examples. However, it is to be noted that 
the present invention is not limited by these examples. 
<Reference Example 1> A stainless autoclave having 5 liter internal 
volume was charged with 240 g of polystyrene having 15,200 
number-average molecular weight (Mn), 18,000 weight-average molecular 
weight (Mw), and 1.18 Mw/Mn; 1000 g of cyclohexane; and 36 g of a 
hydrogenation catalyst (a silica/alumina carrier carried 40% with nickel, 
manufactured by Nippon Chemical Industries Co.), and the air inside the 
autoclave was replaced by nitrogen. Thereafter, hydrogenation reaction 
was carried out while agitating the contents at a rate of 1000 rpm at 230°C 
under 45 Kg/cm 2 hydrogen pressure for 8 hours. After completing the 
hydrogenation reaction, reaction liquor was filtered with Celite, 4000 g of 
cyclohexane were added thereto, and then, the resulting mixture was added 
to a large excess of methanol to separate out a polymer. Physical 
properties of the resulting polymer were as follows. Mn: 4,200, Mw: 
7,800, Mw/Mn: 1.85, a ratio of hydrogenation: 100%, Tg: 138°C, and 
density: 0.95 g/cm 3 . Then, % of liquid paraffin was kneaded into the resin 
thus obtained to adjust the glass transition point to 80°C. 
[0044] <Reference Example 2> A stainless autoclave having 5 liter internal 
volume was charged with 240 g of polystyrene having 110,000 
number-average molecular weight (Mn), 130,000 weight-average 
molecular weight (Mw), and 1.18 Mw/Mn; 1000 g of cyclohexane; and 36 
g of a hydrogenation catalyst (a silica/alumina carrier carried 40% with 



nickel, manufactured by Nippon Chemical Industries Co.), and the air 
inside the autoclave was replaced by nitrogen. Thereafter, hydrogenation 
reaction was carried out while agitating the contents at a rate of 1000 rpm 
at 230°C under 45 Kg/cm 2 hydrogen pressure for 8 hours. After 
completing the hydrogenation reaction, reaction liquor was filtered with 
Celite, 4000 g of cyclohexane were added thereto, and then, the resulting 
mixture was added to a large excess of methanol to separate out a polymer. 
Physical properties of the resulting polymer were as follows. Mn: 43,000, 
Mw: 87,000, Mw/Mn: 1.85, a ratio of hydrogenation: 100%, Tg: 140°C, 
and density: 0.95 g/cm 3 . Then, liquid paraffin was kneaded into the resin 
thus obtained to adjust the glass transition point to 83°C. 

[0050] <Example 1> Five (5)% by weight of a charge control agent, 2.5% 
by weight of polyethylene wax (Mw: 4600, Mn: 1000, Tm: 75°C), 0.5% by 
weight of hydrophobic silica, 5% by weight of a magenta pigment, and 
87% by weight of the resin of the Reference Example 1 as a binder resin 
were blended, the blended product was melt-kneaded with a twin roll at 
130°C, then, cooled and coagulated, and coarsely pulverized. Thereafter, 
the pulverized material was finely divided and classified by a jet mill, then 
the resulting powder was adjusted to obtain about 10 [im average particle 
diameter thereby to prepare a toner. The prepared toner was applied to a 
commercially available electrophotographic copying machine, and 
performance testing was made. The results obtained are shown 
collectively in Table 1. 

[0051] <Example 2> Five (5)% by weight of a charge control agent, 2.5% 



by weight of polyethylene wax (Mw: 4600, Mn: 1000, Tm: 75°C), 0.5% by 
weight of hydrophobic silica, 5% by weight of a magenta pigment, and a 
binder resin obtained by admixing 57% by weight of the resin of the 
Reference Example 1 with 30% by weight of the resin of the Reference 
Example 2 were blended, the blended product was melt-kneaded with a 
twin roll at 130°C, then, cooled and coagulated, and coarsely pulverized. 
Thereafter, the pulverized material was finely divided and classified by a 
jet mill, then the resulting powder was adjusted to obtain about 10 \xm 
average particle diameter thereby to prepare a toner. The prepared toner 
was applied to a commercially available electrophotographic copying 
machine, and performance testing was made. The results obtained are 
shown collectively in Table 1. 

[0052] <Example 3> Forty (40)% by weight of a magnetic powder, 5% by 
weight of a charge control agent, 2.5% by weight of polyethylene wax 
(Mw: 4600, Mn: 1000, Tm: 75°C), 0.5% by weight of hydrophobic silica, 
2.0% by weight of calcium carbonate, and 50% by weight of the resin of 
the Reference Example 1 as a binder resin were blended, the blended 
product was melt-kneaded with a twin roll at 150°C, then, cooled and 
coagulated, and coarsely pulverized. Thereafter, the pulverized material 
was finely divided and classified by a jet mill, then the resulting powder 
was adjusted to obtain about 10 \xm average particle diameter thereby to 
prepare a toner. The prepared toner was applied to a commercially 
available electrophotographic copying machine, and performance testing 
was made. The results obtained are shown collectively in Table 1. 
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sa^tt ( a) - ( d ) cd i 3 5 w a 5 s * y 

L//cffiRBttS[77]«, 0. 01-20dl/gt*5C 
i^K, i0Jf*O<»0. 03-10d 1/ 
36tCifSL<«0. 05-5d 

[0029] ^7xjs«iag«. Biffls»j*as»n-r 
7^l»igt«taawr»liiit4^i ir so 



2001-272816 



6 



<D:7*p-fe;*:*>f ;k x^T^> 4 y ^frf-ju 
^<>*fb^», ^f7V>t *U>(>BL 

ji4fo l fflfiruo— ;k i^i/>^'j3^ -/a 
b*l/>^y3HK f" h7^f U>yj n-;k 2-:/ 
r>-l. 4-^*-iU»<Z)2 4i, yy-b y >^(D3fffi 
y;U:3-;k ^>^xy^'jF-;K v^tf ;KD<fc 
S&^ffiT^n-Jl^Oxx^k Hu8BiS»BII»»<bT 



[0030] xmivm^zmvifi'y 4 

(a) - (d) siwccjec. *»iB<Daw*»tt 

ttttifiJE^ SfeMSJJS. HM$@H. W«*5E 

*J. W3t^^J. *SKr±». xy^m 7>f7'D 

*jR-r*»», jam* 9?««fcB 

[0 0 3 1 ] *«HOIB«*U7 * >*«^{***S«« 
HBALTJBi^SW^ buIBO (A) - (D) AQjWtfh 

M¥^^i^ 1 0 0 0^63 0 , 0 0 05? 
*U<«4 00 0^62 0, 0 0 OCDfBHCC&y, 13 
5°C, Til y >*raiJSU/cffiRBtta[7?]«0. 25 d 

1 0 , ^fioiai^a^oaa^^a 

30, 0 0 0H±, *f^L<«3 0, 0 0 0^6 5 

0 0, 0 0 (XDmmiCfot) . «KRttS[77]#0. 25d 

1 /g«±r**s. 

[0 0 3 2 ] ±IBOjB^i=-JtOK^*«, h ^-«C*6tt 

s^i±^ 0 tctc. mMft+mm^&cDimmte. 50% 



[0 03 3] «HSattt*U^-f (A) - 



(5) 



2001-272816 



8 



itt*U7Y>M^# (A) - (D) ifficD^iljg^g 

tvwm&\t* l-io osssp, » * l < « 

2 0-9 0®SSIS, M&O?£0< «5 0-9 0MS2P, 
f£g£0-9 9«fiSB, »*L<«1 0-8 OMSK, 
JgfcJfiF* I, < «: 1 O^5OlMPif40*i»fSl IA> 0 
M^^lSagB*^<hL/c»^Cc«, ftAtta&«ff& 

[0 0 3 5 ] £/t, SHfcTU? * >*K^f*tei»lB£» 

««©^jji**sk; sal *>mtmmzmA Ltc o , 

0^«MMfc«J*El£<5 ■£2R»flljfi*»A"r & C £ J: 
[0 0 3 6 ] *IB«0»W5*3g«ffl h^-tt. ±K*S 

[0 0 3 7] C<Dit£\ #&3iJ<hOTtt, 



[0 0 3 8 ] ilE WWMBWit/ttt. ^^DV^ 



[0 0 3 9 ] &*5. *^CDh^-CC«. i&gKIfcD. 
«>fC, fi»a>«1ftff#^ »*0<«B***i6 0-l 7 

[0 04 0] *^(Oh^-CC«. 3D>f^y 



[0 04 1 ] h^-«-«»*!l«Wi It, 

£ fczjss^»3HiM»J© Ft-ii r ffiffl-r ^ci a*-c£ 
4. Hcc, *#6W©h^-«»tt»*iBAS-ii-r-fiR» 

[0042] 



20 



30 



40 



50 



[0 04 3 ] 

<##0fl 1 >rtSS5 y ? h;KDXf>l/XS+- h 2 
Is-^tCWPtyfrf-M (Mn) # 1 5, 2 0 0, Iff 
(Mw)^1 8, 0 0 0-CMw/Mn^l. 1 
8©#yx^U>2 40g. ^>^P^t>i0 00 

mis*)*, TJiz-rmtt) 3 6g*i±&&, mfti&m 

■STT*. *l*r*rtt 1 0 0 0 r p m(DMtH$l 
tt3&S6>, 2 3 0°C, 7k^BE4 5Kg/cm z t8»K 

tcm£?&<Dfy}m*. Mn:4, 200, Mw:7, 80 
0, Mw/Mn : 1 . 8 5, *3Rfb^ : 1 0 0%, T 
g:l 38U SSffi: 0. 9 5g/cm 3 t^^/c 0 »^ 

r c o j: ^ u r f# e> n/ctijflgcc aaft^ ^ 7 ^ > % 

f^iA^, ^7^68^8 O'CCCSSiSU/c. 
[0 04 4] <##M2>p*iS»5 y h;KDXf>U 
Xit- Is (Mn) 10, 
0 0 0, llf^T-t^ 1 3 0. 0 0 0 tMw/M n 
3&«1. 18(D#'JXf I/>24 0 g. 2^^D-x**>l 
0 0 0 g , *3R{fc«« ( B*{t^X«tt«. 40^9 

*a3Rag|-r*. »C*r*rt* 1 00 0 rp mCD3IS^ 
2 3 0U 7KM45Kg/cm 2 r'8 

hrK)£?K43»U ^^o^+t>*4 0 00 gW 
/eft, A®«cO^^^-;UCCjp^S^f*^fiTt±i^if'So 
f#6n/cM^f*©^i4«, Mn:43, 000. Mw: 
8 7, 0 0 0, Mw/Mn : 1. 85. *3g{t^ : 1 0 
0%, Tg:14 0'C, -fg: 0. 9 5g/cra 3 ^ 

4 0 ^t»rc<D<t^tcLrf#e>ti/c1W8gtcffi»iv^-7^ ^ 



J 



[0 04 5] <ffMB>W»3ftfch:f--«:. rUJE©*^ 
( 1 ) JElHSfe 

®SiSK<!:& 1 0ft./#. 1 1 0~1 4 0*C©«iH"CC> 

tmmzmm v xm l 3'a r i o 0 &. *©Kf4 
(96) -e«L/c„ saffi-c©»Sffl©«ffiffl*fflc»rT 

O : *fiffi#(7 5%W±-C*ofc. 

A: SfifiI*S6 5%«±7 5 -oft:. 

[0046] ( 2 ) mmmmm. 
r-jiznjmmtL. mmm^^^xm^Ltc. 



3 0 1 K 5i h/^O^XtXibntc. 
20 1 ~ 3 0 0 K f 



O: 
A: 
tc. 

tc. . 

a : iizm.mmm.tw 6 5 %«± 7 5 %&mx$> -> tc 

x : JJaKS*»KJfc*s 6 5%*«r*o/c„ 
[0 04 7] ( 3 ) #j§®tt 

&*mm l 0 0 um©^- H^t>7";^Ml 
fc. 6 2 4 nmKteW*#«l»«**«UJ£U TIES^ 

O : ft83jl$tfs l l ««±-C*ofc. 

a : jmmMm& 8 % «± 1 1 -> tc. 

x : ^iajfl**s 8 %$mx& o fc„ 
[0 04 8] (4)iht-^t>Ft 

wa©sa*ft*awj£ 0 . Tiea* -c*we l tc. 
o 

A 

x 



SBSHbP 2 o fc. 

fiS^b^o. 2~o. 5%*iS-c*-?fc„ 



(6) 2001-272816 
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^(CflXO. $ ? f>^f : >-tf--C5 0 0 0^ ? f>^*0 
fcfjL 6 0-C 2 0%RHTr2«IHMt4. Cft£ 

4 8^ ^^©ISccAft. — ^©JH&riS^r^ 
±«c Miifcht- »ow^* ace 0 . h ^ i 

o : mmmmm 15-45 mm%m&x$> tc. 
a : mmmfr 4 5 ~ 6 0 ss%*$s-c* it. 



20 



30 



40 



[o 0 5 0 ] <mmwi >*?sfimbw5s*9s. ^>Ji 

^U>y v i7X (Mw :4600, Mn: 1000. T 
m : 7 5"C) 2. 5SS%, gfs/k14*>y # 0 . 511 

%. v-fef> ^»45 m&%%.vmmwmt lx^m 1 
©fffli8 7*fi%£*i^u -*d-;kct i 3 o°cr- 

h 5 ;MC <fc »)l*flWI:*MRLfc«. lOymtc 

smut hi— zvtmistt. mmztitchi--*:, mm 
(Dm+wMmMmicAtixtemmmz'n-o tc -e©ism 

1 (C* ttbXmir. 

[o o 5 i ] <mMffl2>mffimMft}sm&%. 

J-UlsivfX (Mw : 4600. Mn: 1000. T 
m: 7 5'C) 2. 511%. i^*ttv;*0. 5fifi 
%. V42> $at^5 fiS%SJ>**S*Mfll<b Ut##W 1 

©stag 5 7 s*% £ 2 ©«}flg 3 o m&%zm& 
l. -*d-;kc-c 1 3 o •cxmMmmLtc&tfmmm 

bttfk. ^mmm \ o u micisMLr h ^-*f^i/ 

rttftwi*if o/c. -e©igm*^ i Kiifct^-r. 

[0 052 ] <^g^"l3 >ett*&4 0fiM%, SSlf 
SiJ5S*%. *>Jif U>7'^X (Mw : 4 6 00. 
Mn : 1 0 0 0. Tm : 7 5'C) 2. 5fifi%. 
->';*0. 511%, ^*;U~>^A2. oil%sy 
,IS«ft§}fl§i L##0»J 1 ©f§}3g^ 5 0Sfi%*il^L. - 

*a-;utc-c 1 5 o 'cxmrnmuLtcimmmmL. * 

tiZt&WWLtc'&isx y h ZJMcJzQ&Mil&muft 

\k. w-^mm i o u micmmbx hi--^mbtc. 

fflm$titchi--Z. rfjJR©«^^*W¥«{c Atirtt 



[0 04 9] ( 5 ) mwte 



' [0053] <tt$5« i >mmmn%t i,x#>)x-xf)i> 

mm (TE3EttiS. *7 h> T "NE2 1 5 5) 

WiT^r jSftW i £ ISJ o 77ftr- h ^ - iSS^ 3 
tifcht-^, iUJIR©*-f-^JC«¥««:Ah-CttfiHKiH 

.[0 054] <tifflm2>mm®ffi£l;XZ?-\s>T9 
V^mSS (Q^-'U KXMBH. NC 1 0 0) 

■BKSfifc h^--*. m)R©«-^^Jl»¥«K:A*TCl4 
so fgf^il^tfo/c zom^m i KSitor^f . 




(7) #B82 0 0 1 - 2 7 2 8 1 6 

11 12 

[0055] <tmm3 >immmt ux^u>i s * mjR©«^¥Ka^6cAnr!tiiBsw*tf o/c. 

;l/sJOU*>©^>#AftS^f* (Mw : 6 0 0 0, M 1 CC* £s!>Tirrr e 

n:32 0 0, Tg:65'C) Srfflt^«^«f ^ti [0 0 5 6 ] 
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